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PROBLEM TO BE SOLVED: To al low a camera main body to display 
information relating to an ND filter in an interchangeable lens. 
SOLUTION: An electrochromic element (ECD) 301 as an ND filter in an 
interchangeable lens 100 is attached/detached by an operation lever 
105 and a detector switch 106 detects it. The density of the ECD 
301 is controlled via a driver 303 by a lens microcomputer 119 and 
an object density is set by a density selector switch 304. After 
the lens microcomputer 119 controls the density to be an object 
density, information denoting attachment/detachment of the ECD 301 
and information denoting the object density are fed to a camera 
microcomputer 207 of a camera main body 200 and the camera 
microcomputer 207 receiving it gives information to a display 
microcomputer and the information is displayed on a finder. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Lens equipment equipped with a lens, the ND filter arranged on the optical path of the above-mentioned lens, a detection 
means to detect the concentration of the above-mentioned ND filter, and the means of communications which transmits the 
information which shows the concentration of the above-mentioned ND filter which the above-mentioned detection means detected to 
image pick-up equipment. 

[Claim 2] It is lens equipment according to claim 1 which establishes an attachment-and-detachment means to detach and attach the 
above-mentioned ND filter in the above-mentioned optical path, and is characterized by the above-mentioned means of 
communications transmitting the information about attachment and detachment of the above-mentioned ND filter. 
[Claim 3] The above-mentioned ND filter is lens equipment according to claim 1 which is concentration adjustable and is 
characterized by establishing the control means which controls the above-mentioned concentration. 

[Claim 4] The above-mentioned ND filter is lens equipment according to claim 3 characterized by being an electrochromic element. 
[Claim 5] It is lens equipment according to claim 3 which establishes a setting means to set up the concentration of the above- 
mentioned ND filter, and is characterized by controlling the above-mentioned control means to the concentration by which a setup was 
carried out [ above-mentioned ] based on the concentration detected with the above-mentioned detection means. 
[Claim 6] Image pick-up equipment equipped with the means of communications which receives the information which indicates the 
concentration of the ND filter contained in this lens equipment sent from lens equipment to be an image pick-up means to change the 
optical image of a photographic subject into an electrical signal. 

[Claim 7] The above-mentioned means of communications is image pick-up equipment according to claim 6 characterized by 
receiving the information about attachment and detachment of the above-mentioned ND filter fi-om the above-mentioned lens 
equipment. 

[Claim 8] It is image pick-up equipment according to claim 6 which establishes a setting means to set up the concentration of the 
above-mentioned ND filter, and is characterized by the above-mentioned means of communications transmitting the information 
which shows the concentration by which a setup was carried out [ above-mentioned ] to the above-mentioned lens equipment. 
[Claim 9] Image pick-up equipment according to claim 6 or 7 characterized by establishing a display means to display the information 
which carried out [ above-mentioned ] reception. 

[Claim 10] Image pick-up equipment equipped with the body section of a camera which has the lens section which has the lens and 
the ND filter which let the optical image of a photographic subject pass, a detection means detect the concentration of this ND filter, 
and the 1st means of communications which transmit the information which shows the detected concentration, an image pick-up 
means change into an electrical signal the optical image of the above-mentioned photographic subject which passed the above- 
mentioned lens and an ND filter, and the 2nd means of communications which receive the information which shows the above- 
mentioned concentration. 

[Claim 1 1] The above-mentioned lens section is image pick-up equipment according to claim 10 characterized by having 
accomplished removable to the above-mentioned body section of a camera. 

[Claim 12] It is image pick-up equipment according to claim 10 which establishes an attachment-and-detachment means to detach and 
attach the above-mentioned ND filter in an optical path, and is characterized by the 1st means of communications of the above 
transmitting the information about attachment and detachment of the above-mentioned ND filter to the 2nd means of communications 
of the above. 

[Claim 13] The above-mentioned ND filter is image pick-up equipment according to claim 10 which is concentration adjustable and is 
characterized by establishing the control means which controls the above-mentioned concentration. 
[Claim 14] The above-mentioned ND filter is image pick-up equipment according to claim 13 characterized by being an 
electrochromic element. 

[Claim 15] It is image pick-up equipment according to claim 13 which establishes a setting means to set up the concentration of the 
above-mentioned ND filter, and is characterized by controlling the above-mentioned control means to the concentration by which a 
setup was carried out [ above-mentioned ] based on the concentration detected with the above-mentioned detection means. 
[Claim 16] Image pick-up equipment according to claim 10 or 12 characterized by establishing a display means to display the 
information which the 2nd means of communications of the above received. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lens equipment which is used as an interchangeable lens of a camera and contains 

an ND filter, and the image pick-up equipment using this lens equipment. 

[0002] 

[Description of the Prior Art] Drawing 9 is the block diagram showing conventional image pick-up equipment. In drawing 9 , it is the 
competition lens group which the front ball lens group of immobilization extracted 101, a variable power lens group and 103 extracted 
102, an ND filter for 104 to perform extinction, the control lever to which 105 detaches and attaches ND filter 104 in an optical path, 
the pilot switch to which 106 detects the existence of wearing in the optical path of ND filter 104, and 107 equipped with the fixed 
lens group, and 108 equipped with the competition function and the focusing function. Each above-mentioned lens groups 101, 102, 
107, and 108 constitute the inner focus type lens system. 

[0003] The rack with which, as for 109, the variable power lens group 102 was attached, the zoom motor by which 110 consists of a 
stepping motor, and 1 1 1 are the output shafts of the zoom motor 110, and are screwed in the above-mentioned rack 109. 1 12 is the 
driver of the zoom motor 1 10. IG meter which 113 extracts and drives 103, and 1 14 are drivers which drive the IG meter 113, the 
focal motor by which, as for an attachment rack and 1 16, the competition lens group 108 consists of a stepping motor in 1 15, and 
1 17 are the output shafts of the focal motor 1 16, and are screwed in the above-mentioned rack 1 15. 1 18 is the driver of the focal motor 
116. 

[0004] As for image sensors, such as CCD, and 202, CDS/AGC circuit (a duplex correlation sampling / automatic gain control 
circuit), and 203 control [ 201 ] the microcomputer for a display (not shown) and the whole, such as the camera digital disposal circuit 
204 and a finder, while a camera digital disposal circuit and 205 are microcomputers (the following, microcomputer) a D/A converter 
and 206 and an A/D converter and 204 control the lens groups 102 and 108 and the IG meter 1 13, and diaphragm 103 through each 
drivers 112, 114, and 118. 

[0005] Next, actuation is explained. First, it explains that a video signal flows. Image formation of the optical image of a photographic 
subject is carried out to an image sensor 201 through the front ball lens group 101, the variable power lens group 102, diaphragm 103, 
ND filter 104, the fixed lens group 107, and the competition lens group 108, and it is changed and outputted to an electrical signal. 
After noise rejection and gain control are performed by CDS / AGC circuit 202, this electrical signal is changed into a digital signal by 
A/D converter 203, and is inputted into the camera digital disposal circuit 204. The processing processed by the camera digital 
disposal circuit 204 is changed into the picture signal of an analog by D/A converter 205, and is sent and recorded on VTR. 
[0006] Next, actuation of a microcomputer 206 is explained. A microcomputer 206 determines the drive rate of each motors 1 10 and 
1 16 by program manipulation, and sends the rotational frequency signal and hand-of-cut signal according to this to each drivers 1 12 
and 1 18. The above-mentioned hand-of-cut signal is determined according to the condition of a non-illustrated zoom switch about the 
zoom motor 1 10 at the time of manual actuation, and is determined about the focal motor 1 16 according to the driving-direction 
instruction for which it opts by AF manipulation routine within a microcomputer 206 according to the condition of a focal non- 
illustrated actuation switch, respectively at the time of AF at the time of manual actuation. 

[0007] Each drivers 1 12 and 1 18 control the hand of cut and rotational frequency of each motors 1 10 and 1 16 by outputting setting the 
phase of the motor excitation phase of four phases as the rotation phase of the forward direction or hard flow according to the above- 
mentioned hand-of-cut signal, and changing the applied voltage (or current) of each excitation phase according to the above- 
mentioned rotational frequency signal. 

[0008] Moreover, a microcomputer 206 sends a control signal to a driver 1 14 by the processing resuh of the air entrainment routine in 
this microcomputer 206, drives the IG meter 113, and moves diaphragm 103. A microcomputer 206 detects whether it is equipped 
with ND filter 104 into the optical path, sends this detection result to the microcomputer for a display, and is made to display it with a 
finder by reading the condition of a pilot switch 106 furthermore. 
[0009] 

[Problem(s) to be Solved by the Invention] With the conventional image pick-up equipment mentioned above, concentration of ND 
filter 104 cannot be changed, but when two or more concentration is required, two or more ND filters must be prepared, moreover - 
therefore, there were problems, such as carrying out a cost rise, by changing structure, magnitude, etc. of a camera. 
[0010] Moreover, although management of the information about existence, concentration, etc. of an ND filter is easy when it is image 
pick-up equipment with which the lens and the body of a camera were unified like drawing 9 , a lens and the body of a camera could 
separate and, in the case of the image pick-up equipment for which two or more kinds of lenses can exchange, there was a problem 
that where of it is difficult for the body of a camera to tell a photography person about the information about the existence and the 
concentration of an ND filter in each lens with a finder etc. 

[001 1] Moreover, also when it was going to use the electrochromic element (following, ECD) into which concentration is changeable 
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with control electric as an ND filter, there was a problem that it was difficult for the body of a camera to get to know the concentration 
ofECD. 

[0012] what was made in order that this invention might solve the above problems -- it is -- a lens -- it aims at obtaining the lens 
equipment and image pick-up equipment with which the body of a camera can know the information about an ND filter easily also in 
the case of an exchangeable camera. 
[0013] 

[Means for Solving the Problem] In the lens equipment by invention of claim 1, a lens, the ND filter arranged on the optical path of 
the above-mentioned lens, a detection means to detect the concentration of the above-mentioned ND filter, and the means of 
communications which transmits the information which shows the concentration of the above-mentioned ND filter which the above- 
mentioned detection means detected to image pick-up equipment are prepared. 

[0014] In the image pick-up equipment by invention of claim 6, the means of communications which receives the information which 
indicates the concentration of the ND filter contained in this lens equipment sent from lens equipment to be an image pick-up means to 
change the optical image of a photographic subject into an electrical signal is prepared. 

[0015] In the image pick-up equipment by invention of claim 10 The lens and ND filter which let the optical image of a photographic 
subject pass, and a detection means to detect the concentration of this ND filter, The body section of a camera which has the lens 
section which has the 1st means of communications which transmits the information which shows the detected concentration, an 
image pick-up means to change into an electrical signal the optical image of the above-mentioned photographic subject which passed 
the above-mentioned lens and the ND filter, and the 2nd means of communications which receives the information which shows the 
above-mentioned concentration is prepared. 
[0016] 

[Function] According to the lens equipment by invention of claim 1, the concentration information on an ND filter can be sent to 
image pick-up equipment. 

[0017] According to the image pick-up equipment by invention of claims 6 and 10, image pick-up equipment and the body of a 

camera can receive the concentration information on an ND filter from lens equipment or the lens section. 

[0018] 

[Embodiment of the Invention] Drawing 1 shows the gestalt of operation of the 1st of this invention. In drawin g 1 , the explanation 
which gives the same sign to dra wing 9 and a corresponding part, and overlaps is omitted. In drawmgj„ , it is a body of a camera as 
image pick-up equipment with which, as for 100, it is equipped with the interchangeable lens as lens equipment, and, as for 200, is 
equipped with an interchangeable lens 100 removable. 

[0019] In the interchangeable lens 100, the lens microcomputer with which 1 19 controls the whole, and 301 are ECD(s), and are used 
instead of ND filter 104 of drawing 9 . The concentration encoder with which 302 detects the concentration of ECD301, the driver to 
which 303 changes the concentration of ECD301, and 304 are the concentration selecting switches for setting up the concentration of 
ECD301, The same configuration of other parts is substantially carried out with drawing 9 . 

[0020] In the body 200 of a camera, 207 is a camera microcomputer which communicates with the lens microcomputer 1 19 while 
controlling the whole, and the same configuration of other parts is substantially carried out with drawing 9 . In addition, a power 
source shall be supplied to an interchangeable lens 200 from the body 100 of a camera. 

[002 1 ] Next, actuation is explained. Drawing 2 is a flow chart which shows processing of the camera microcomputer 207. If 
processing is started at step S401, it will go into main routine, after carrying out initial setting predetermined at step S402. It waits for 
arrival of Vertical Synchronizing signal Vd from a non-illustrated synchronizing signal generator at step S403. If Vd comes, AF and 
air entrainment will be performed at step S404, and information required for the AF-AE actuation including each motors 1 10 and 1 16 
in an interchangeable lens 100, information required for the drive of the IG meter 1 14, etc. is set up. Next, predetermined information 
which communicates with the lens microcomputer 1 19 at step S405, and is mentioned later is communicated. Next, at step S406, after 
communicating with the microcomputer for a display, it returns to step S403. 

[0022] Drawin g 3 is a flow chart which shows processing of the above-mentioned step S405 in more detail. A communication link 
demand signal is sent to the lens microcomputer 1 19 at step S502. It waits for the communication link enabling signal from the lens 
microcomputer 1 19 at step S503. The latency time of a communication link enabling signal is supervised, and when a communication 
link enabling signal does not come by step S504 in predetermined time, by it, a communication link is ended at step S506. 
[0023] When a communication link enabling signal comes in predetermined tune, it progresses to step S505 and two-way 
communication is performed between the camera microcomputer 207 and the lens microcomputer 1 19. As information sent to the 
camera microcomputer 207 from the lens microcomputer 1 19 here, the information about the existence and concentration of wearing 
of ECD301 is included. After the above-mentioned two-way communication is completed and processing communication link 
termination at step S506, it returns to main routine at step S507. 

[0024] Moreover, in step S406 of drawing 2 , the camera microcomputer 207 communicates according to the same sequence as the 
microcomputer for a display, and drawing 3 , and sends the above-mentioned information about ECD301 obtained at the above- 
mentioned step S505 to the microcomputer for a display. In response, the microcomputer for a display displays the above-mentioned 
information on a viewfinder. 

[0025] Drawing 4 is a flow chart which shows the processing about ECD301 of the lens microcomputer 1 19. If processing is started at 
step S601, it will detect whether it is equipped with ECD301 into the optical path according to the condition of a pilot switch 106 at 
step S602. If equipped with ECD301, while reading the condition of the concentration selecting switch 304 at step 8603 and getting to 
know the target concentration of ECD301, current concentration is got to know from the output of the concentration encoder 302. 
[0026] It controls by step S604 so that a driver 303 is driven and ECD301 serves as the above-mentioned target concentration. Next, it 
progresses to step S607, after setting up information with ECD301, and the information which shows concentration at step S605 into 
the information sent to the camera microcomputer 207. It progresses to step S607, after setting up information without ECD at step 
S606 into the information sent to the camera microcomputer 207, when not equipped with ECD301 at the above-mentioned step S602. 
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Processing which returns to main routine is performed at step S607. 

[0027] In addition, in the gestalt of the 1st operation, although two information on the information which shows the existence of 
wearing of ECD301 as information about ECD301 which was mentioned above, and which is sent to the camera microcomputer 207 
from the lens microcomputer 1 19, and the information which shows concentration is set up, it can serve as the information which 
shows the existence of wearing only by sending the information which shows concentration one. 

[0028] Drawing 5 is the case where the gestalt of operation of the 2nd of this invention is shown, and it equips with ECD301 regularly 
into an optical path. Therefore, the control lever 105 and pilot switch 106 of drawing 1 are omitted, and other parts are constituted 
identically to drawing 1 . Processing of the camera microcomputer 207 in the gestalt of this operation is performed like drawing 2 
mentioned above. 

[0029] Next, processing of the lens microcomputer 1 19 is explained using the flow chart of drawing 6 . If processing is started at step 

5701, while getting to know the target concentration of ECD301 from the condition of the concentration selecting switch 304 at step 

5702, current concentration is got to know from the concentration encoder 302. And it controls to drive a driver 303 at step S703, and 
to become target concentration. Next, after setting up the information which shows concentration at step S704, it returns to main 
routine at step S705. 

[0030] Drawin g 7 is the case where ECD301 is formed regularly while it shows the gestalt of operation of the 3rd of this invention and 
omits the diaphragm 103 in drawin g 1 and drawin g 5 , the IG meter 1 14, and a driver 113. Also in the gestalt of this operation, the 
camera microcomputer 207 performs the same processmg as drawin g 2 . 

[0031] Drawin g 8 is a flow chart which shows processing of the lens microcomputer 1 19. If processing is started at step S801, the 
concentration encoder 302 will be read at step S802, and concentration information will be acquired. AE control operation is 
performed based on AE information and the above-mentioned concentration information which were acquired at step S404 of drawin g 
2 received from the camera microcomputer 207, a driver 303 is driven at step S804 according to this, and the concentration of 
ECD301 is controlled by step S803. Next, after setting the information which shows the concentration of ECD301 at step S805 as the 
information sent to the camera microcomputer 207, it returns to main routine at step S805. 

[0032] In the gestalt of the 1st of a more than, the 2nd, and the 3rd operation, although the concentration selecting switch 304 was 
formed in the interchangeable lens 100, you may prepare in the body 200 of a camera. In that case, it accomplishes so that the 
information which shows the target concentration relevant to the concentration selecting switch 304 etc. from the camera 
microcomputer 207 may be sent to the lens microcomputer 1 19. [0033] Furthermore, although one sheet is prepared, two or more 
ECD(s)301 may be formed, and may be used combining the usual ND filter. Also in such a case, it can accomplish so that the 
information about ECD and an ND filter may send to the camera microcomputer 207 from the lens microcomputer 1 19 according to 
those busy conditions. 
[0034] 

[Effect of the Invention] Since the concentration information on an ND filter can be sent to image pick-up equipment according to the 
lens equipment by invention of claim 1 as explained above, a photography person can be told about the concentration of the ND filter 
which displays with a finder etc. and is used for the photography person now. 

[0035] According to the image pick-up equipment by invention of claims 6 and 10, since image pick-up equipment and the body of a 
camera can receive the concentration information on an ND filter from lens equipment or the lens section, a photography person can 
be told about the concentration of the ND filter which displays this with a finder etc. and uses it now. 

[0036] Moreover, concentration is changeable by controlling this by the control means using one ND filter, using concentration 
adjustable filters, such as ECD, as an ND filter. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the gestalt of operation of the 1st of this invention. 

[Drawin g 2 ] It is the flow chart which shows processing of the 1st of this invention, the 2nd, and the camera microcomputer in the 
gestalt of the 3rd operation. 

[ Drawing 3] It is the flow chart which shows processing of step S405 of drawing 2 in more detail, 

[Drawin g 4] It is the flow chart which shows processing of the lens microcomputer by the gestalt of the 1 st operation. 

[Drawin g 5] It is the block diagram showing the gestalt of the 2nd operation. 

[ Draw ing 6] It is the flow chart which shows processing of the lens microcomputer by the gestalt of the 2nd operation. 
[Drawin g 7] It is the block diagram showing the gestalt of the 3rd operation. 

[D rawin g 8] It is the flow chart which shows processing of the lens microcomputer by the gestalt of the 3rd operation. 
[ Drawin g 9] It is the block diagram showing conventional image pick-up equipment. 
[Description of Notations] 
100 Interchangeable Lens 
102 Variable Power Lens 

105 Control Lever 

106 Pilot Switch 

107 Fixed Lens Group 

108 Computer 

1 19 Lens Microcomputer 
201 CCD 

207 Camera Microcomputer 

301 ECD (Electrochromic Element) 

302 Concentration Encoder 

303 Driver 

304 Concentration Selecting Switch 
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